1. Introduction
===============

The apparent worldwide rise in the prevalence of myopia has been a public health impact because of the associated concomitant increase in potentially sight-threatening ocular complications. Persons with high myopia (spherical equivalent ≤ --6.0 D) are more susceptible to some ocular abnormalities. In several studies, higher risks of cataract and open-angle glaucoma were reported in myopic adults.^\[[@R1]--[@R3]\]^ And the risks of choroidal and retinal abnormalities such as choroidoretinal degeneration, lacquer cracks, subfoveal choroidal neovascularization, peripheral retinal degeneration or breaks, and rhegmatogenous retinal detachment,^\[[@R4]\]^ also increased with the degree of myopia and axial length elongation.^\[[@R5]\]^

The early detection and treatment of possible pathological ocular complications are essential in preventing or reducing the morbidity of outcomes in high myopic patients. The impacts of high myopic complications cannot be underestimated especially in young adults. But people with high myopia are often unaware that their high myopia puts them at considerable increased risk of pathological outcomes. There are well-established preventive actions, such as regular check-ups of intraocular pressure, central and peripheral retina, optic nerve, and any pathological signs by a certified ophthalmologist; checking one\'s own vision and visual field for each eye with same target in same distance and wearing protection glasses during work or sports. However, people with high myopia usually will not perform these actions because of ignorance or negligence. Therefore, the prevention or reduction of ocular complications associated with high myopia, a public health issue in the regions with high prevalent rate of high myopia, needs to be treated in educational dimension.

Health belief model (HBM) was one of the efficient models in studying preventive behaviors.^\[[@R6]\]^ The model was first developed in the 1950s and cooperated with self-efficacy theory in 2008.^\[[@R7]\]^ The components of this model are perceived as severity, susceptibility, benefits, barriers, and self-efficacy. Behavior was explained by HBM as the combination and interaction results of perceived susceptibility (belief that high myopia persons are susceptible to develop some kind of ocular complications), perceived severity (belief that high myopic complications are serious sight-threatening diseases), perceived benefits and perceived barriers to perform actions (high myopic complications prevention behavior intention), and self-efficacy (judgments of own capabilities to organize and execute courses of action required to prevent high myopic complications). The HBM has been applied frequently in studies for breast cancer self-screening, quit smoking, drug abuse, and sexual behavior. However, information and instruction courses about high myopic complications prevention were few in colleges and communities. The purpose of this study, based on the HBM and self-efficacy theory, was to evaluate the effectiveness of single session high myopic complications prevention program in promoting prevention behavior among high myopic university freshmen.

2. Methods
==========

This was an 1-group pre- and posttest design of quasi-experiment study. The first-grade students of National Taiwan Normal University were recruited during freshman physical examination. Students with myopia spherical equivalent equaled or more than 6 diopters, detected by auto-refractor machine (Topcon KR800, Tokyo, Japan), without any previous ocular trauma, diseases, or surgery were invited to join the study. Those students, who were willing to participate in the study, were arranged to receive cycloplegic refractory examination to make sure their myopic spherical equivalence fit with the criteria described above. According to Cohen study in 1988,^\[[@R8]\]^ the total number of 28 participants was needed to obtain a significant result at the given 2-tailed alpha value 0.05, effect size (*r*) 0.50, and power level equals 0.80. We estimated 20% drop-out rate, thus total 42 students were enrolled. Of these students, 5 students dropped out due to their absence for intervention program or did not complete secondary questionnaire (posttest). Furthermore, 6 students dropped out due to their inability to complete the third questionnaire (post posttest) 6 weeks after intervention program. Therefore complete data of 31 students were analyzed.

For gathering data, we designed a questionnaire based on the HBM and self-efficacy theory. The questionnaire was reviewed by 10 experienced colleagues (2 professors, 1 vice professor, and 4 assistant professors in health promotion and health education department, and 3 senior ophthalmologists) for revising its content and construct validity. Reliability analysis was conducted for knowledge, self-efficacy, preventive behaviors, and HBM components (perceived susceptibility, severity, benefits, barriers, and cues to action). Internal consistency of these sections of the questionnaire was tested in 30 sophomores with high myopia and calculated using Chronbach alpha technique (Chronbach α value was 0.55 for knowledge, 0.80 for self-efficacy, 0.89 for preventive behaviors, 0.92 for susceptibility, 0.88 for severity, 0.91 for benefits, and 0.86 for barriers). The whole document was approved by the Research Ethics Committee of National Taiwan University on September 11, 2014 (ID code: NTU-REC No: 201407ES021).

The questionnaire included questions regarding the sociodemographic characteristics of students (such as sex, department of college). To assess knowledge, we used 16 items on knowledge about eye anatomy, high myopia definition, incidence and correlated symptoms/signs of complications, self-examination and prevention activity with multiple choice questions. Then, each correct response was scored 1 point and each wrong response was scored 0. To assess cues to action, we used 11 items on whether the students have ever got related messages from any resource. Then, each "yes" response was scored one point and each "no" response was scored 0. Other questions consisted of perceived susceptibility (7 items on estimation of the probability of high myopia complications that will happen to oneself), perceived severity (10 items on estimation of the possible impacts of high myopia complications to oneself), perceived benefits (7 items on the awareness of the benefits to take preventive actions), perceived barriers (12 items on the possible difficulties for oneself to perform preventive behaviors), self-efficacy (10 items on assessing one\'s capability to perform required behaviors), and intention of preventive behaviors (13 items on self-examination, self-protection, and medical consulting behaviors about high myopia complications preventive activities). They were scored on a 5-point Likert scale as totally agree, agree, not decided, disagree, and definite disagree, and responses gained 5, 4, 3, 2, and 1 scores, respectively.

A pretest was performed while students receiving cycloplegic refractory examination. Group intervention program was held 1 week after pretest completed. The intervention program consisted of an educational session lasting 150 minutes and separated into 4 parts. The first part was a lecture with Power Point presentation about eye anatomy, high myopia definition, incidence and prevalence of correlated complications, symptoms/signs of complications, simple self-examination methods, and daily prevention activity. In the second part, aimed at clarifying perceived threats of high myopia complications, students experienced the visual impacts of high myopia complications with virtual reality glasses (Fig. [1](#F1){ref-type="fig"}) simulating retinal detachment, macular degeneration, advanced glaucoma, and cataract. In the third part, aimed at enactive attainments, perceived similarity to models, and verbal persuasion, students had an informal discussion with someone who had overcome retinal detachment caused by high myopia. In the last part, aimed at internalizing of knowledge and promoting effort feedback, students jointed a fault-finding game in a 5-section video which was recorded based on high myopia complications preventive concepts. After the educational session, posttest was done immediately with the same questionnaire. Then, 6 weeks later, post posttest was done also with the same questionnaire.
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The obtained data were analyzed by SPSS (version 20.0, Chicago, IL) using descriptive statistics and 1-way analysis of variance (ANOVA) at the significant level of α \< 0.05.

3. Results
==========

Data from 31 freshmen of a national university who completed the whole program were studied. All of them had myopia (spherical equivalent) equaled or more than 6 diopters. There were 10 male and 21 female students in our study. Descriptive statistics on variations between pretest, posttest, and post posttest showed scores of posttest were the highest one in variables as knowledge, perceived susceptibility, perceived severity, self-efficacy, and preventive behavior. The scores of perceived benefits and perceived barriers in all 3 tests were almost the same, while the post posttest score of cues to action was the highest one compared to the other 2 (Table [1](#T1){ref-type="table"}). ANOVA test on variations between pretest, posttest, and post posttest showed significant difference (*P* ≤ 0.05) in knowledge, perceived susceptibility, perceived severity, cues to action, self-efficacy, and preventive behaviors as described in Table [2](#T2){ref-type="table"}. Post hoc comparison showed that posttest was significantly higher than the other 2 tests in knowledge, perceived susceptibility, perceived severity, self-efficacy, and preventive behaviors; while post posttest was significantly higher than pretest in self-efficacy and preventive behavior. In brief, immediate effect of education program was noted in knowledge, perceived susceptibility, severity, self-efficacy, and preventive behaviors, while delay effect only occurred in self-efficacy and preventive behavior.

###### 

Mean score and stander deviation of all variables in 3 tests.
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###### 

Results of ANOVA and post hoc comparison.
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The effect in cues to action did not happen until post posttest. There were no effect at all concerning perceived benefits and perceived barriers.

4. Discussion and conclusions
=============================

Early diagnosis and early treatment are the most important methods in treating high myopia complications. Personal awareness about high myopia complications is the key point of early diagnosis. Nevertheless, our public health system is short of resources for people to be aware of the symptoms or signs of high myopic complications and how to protect themselves from the complications. In the year of 2006, about 16.85% of third grade high school students in Taiwan were high myopia, and the prevalence was more than 35% in university freshmen at the same time.^\[[@R9]\]^ Thus, university or college became the most important community to promote health education of high myopia complications prevention.

In this study, the mean scores were increased significantly in knowledge about high myopia complications prevention immediately after educational program, but 6 weeks later there was no significant difference comparing with pretest. According to Ebbinghaus' forgetting curve there was a loss of about two-thirds of memory in a day and only 21.1% remained after 1 month.^\[[@R10]\]^ Thus, it was not surprising that, after 6 weeks, education information received from our program could not be saved too much to make a difference. It was said that both cognitive and neural mechanisms could support the permanent storage of memory traces.^\[[@R11]\]^ From a cognitive perspective, Averell and Heathcote^\[[@R11]\]^ concluded that some memories remain free from the unfavorable effects of interference and recovery cues provided by the environment may provide a mechanism that reduces the interference. Thus, it seemed that multiple or repeated education programs may not be more effective in reviving memory than a warm-care phone call from important others or an environmental cue.

Turning to the results of our study, we found that perceived susceptibility and perceived severity had only immediate effect, while perceived benefits and barriers had no effect at all. An important review of HBM in health behavior studies conducted between 1974 and 1984 revealed perceived barriers was the only one and most powerful predictor of all health behaviors.^\[[@R6],[@R7]\]^ However it was not quite the story with the respect of perceived barrier under different medical care system. A study in Taiwan, 2.6% of patients had visited specialist of the same department at different hospitals on the same day and such a doctor-shopping behavior ratio increased up to 23.5% in a 7-day time setting.^\[[@R12]\]^ The main reason was that patients in Taiwan can go to any hospitals or clinics for their own convenience without any transfer or appointment. And the reimbursement based on a fee-for-service is not high enough (ranging from 1.5 USD to 15 USD) to be a barrier for people who want to seek more consultations.^\[[@R12],[@R13]\]^

We would speculate that those results for perceived susceptibility, perceived severity, and perceived benefits in our study may be due to difficulties that study respondents have in conceptualizing these dimensions. These difficulties may be caused by the respondents being asymptomatic, not perceiving the health threats, or having little or no personal experience in such medical conditions.^\[[@R7]\]^ Temporary rise in perceived threats may just due to images introduced in our education program, especially in part 1 and 2. It seemed that, according to the discussion above, HBM model may not suitable for predicting preventive behavior if the respondents are asymptomatic and the causal relationships are more complicated or specialized.^\[[@R13]\]^

In our study, cues to action showed significant difference in post posttest. It was probably due to sleeper effect. The works of Pratkanis et al,^\[[@R14]\]^ which were examined and verified by Kumkale and Albarracín,^\[[@R15]\]^ produced data that documented and explained the sleeper effect. They found that memory of the "discounting cue" (information that the messenger was unreliable) disappeared more quickly than memory of the message. Naturally, when the negative information about the source was forgotten, but the message itself was remembered, the message gained more credibility. Thus, after a period of time, persuasive message of intervention program will make respondents pay more attention to information of high myopic complications and prevention issues.

Self-efficacy refers to people\'s judgments regarding their ability to perform a given activity^\[[@R16],[@R17]\]^ and is proposed to influence individual choices, goals, emotional reactions, effort, ability to cope, and persistence.^\[[@R18]\]^ Many researches have shown that self-efficacy is the main determinant of preventive health behaviors.^\[[@R19],[@R20]\]^ According to studies of Bandura^\[[@R17]\]^ and Schunk,^\[[@R21]\]^ there are 4 types of interventions could affect self-efficacy: enactive attainments, perceived similarity to models, verbal persuasion, and feedback. Observing a coping model improved more self-efficacy for learning, motivation, and long lasting self-efficacy and skill, than observing a mastery model did.^\[[@R21]\]^ One type of the coping models, coping-emotive model, directed to the highest self-efficacy for learning because subjects viewed themselves more competent than or not inferior to the model.^\[[@R21]\]^ The belief that one is more talented than a model can raise self-efficacy and motivation to engage task.^\[[@R21]\]^ In the third part of our program, students had informal talks with 2 patients who had overcome retinal detachment caused by high myopia. It was speculated that through the interventions of perceived similarity to models and feedback, the respondents raised their self-efficacy and motivation.

According to Bandura\'s theory,^\[[@R16]\]^ one\'s sense of efficacy is the single and the most necessary motivational element, moving individuals to action. However, self-efficacy is not the only influence on behavior. High self-efficacy will not produce a competent performance when requisite knowledge and skill are lacking.^\[[@R21]\]^ In our study, from picking wrong moves in a 5-section video which was recorded based on high myopia complications preventive concepts, self-efficacy and preventive skill of respondents were promoted.

Also, outcome expectations, or beliefs concerning the probable outcomes of actions, are important because people always go for positive outcomes. There were studies provided evidence that both outcome expectancies and perceived self-efficacy were the best couple predictors of the motivation in regular breast cancer detection behaviors,^\[[@R22],[@R23]\]^ and prostate cancer screening.^\[[@R24]\]^ In our study, through lecturing and informal discussion with victims of high myopia complications, respondents realized the benefits of regular check-ups and good outcome expectations were speculated to enforce self-efficacy.

As in high myopia complications, early detection and early treatment will reveal good prognosis. In our education program, we not only clarified knowledge about high myopic complications and prevention methods, but presented real models of high myopic complications patients who went through the task of examinations and treatments with good outcomes. Post hoc comparison showed only self-efficacy and preventive behavior intention had delay effect 6 weeks after intervention program. It was probably, according to the discussion above, due to improvement of knowledge, outcome expectancy, and self-efficacy after intervention program.

In conclusion, 1 session of education program could transmit prevention knowledge of high myopia complications, rise temporary perceived threats, induce a sleeper effect of cues to action, and promote a 6 weeks' self-efficacy coupled with prevention behavior intentions. Long-term changes in behavior could be expected with repeated education programs, goal progress feedback, and appropriate environmental cues. Major variables of HBM (perceived susceptibility, perceived severity, perceived benefits, and perceived barriers) were not quite distinguishable in our study. Unlike the well-established causal relationships studies (such as breast self-examination and early detection of breast cancer,^\[[@R25]\]^ condom use and reduced sexual transmission diseases^\[[@R26]\]^), theories other than HBM may be more suitable in predicting some highly specialized preventive behavior of asymptomatic respondents. Further educational programs should be designed with more emphasis on positive aspects of high myopic complications prevention behavior and with the aims of raising knowledge, attitude, and self-efficacy level of individuals. Besides, repeat sessions and environmental cues after educational programs would be also valuable.

There are several limitations of our study, as the sample size was not large enough, self-estimate and repeated questionnaire may be interfered by memory, interpretation error, or questionnaire itself. This was a study of a group of college freshmen with high myopia, the results could only represent the behavior changes of the population.

Abbreviations: ANOVA = 1-way analysis of variance, HBM = health belief model.
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